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pass in a purified condition. As the sawdust becomes 
saturated with oil, absorption ceases; the oily.water then 
passes round the granulations instead of through them 
until it reaches a depth in the bed where the sawdust 
is unsaturated and absorption is still possible. Under 
ordinary conditions a fully charged filter will run for 
fourteen days without attention and do good work, 
but in all cases the life of the filtering medium is en- 
tirely dependent upon the quantity of oil held in sus- 
pension in the feed water. 

Tne cleaning-out operation is performed as follows : 

The inlet and outlet valves, of whichever chamber it 
is desired to empty, are shut down, and the hot water 
“jet” cock from boiler is opened. The ‘t blow-out” 
valve on the bottom is then opened full out, the oil- 
laden sawdust being almost immediately expelled. The 
hot-water “jet” cock and ‘‘ blow-out” valve are then 
shut, the charging hole cover removed, and a fresh 
charge of sawdust (mixed with water to the consistency 
of a very thin porridge) poured in, the bottom drain 
cock being open during the filling process to allow the 
water to run off and the sawdust to settle down intoa 
compact mass. When the filter is quite full of saw- 
dust, the charging hole cover is replaced, the drain 
cock closed, and the chamber again placed in circuit. 
The other chamber may then be emptied and re- 
charged in a similar manner. 

A very large number of these filters have been sup- 
plied for marine and land use, and we understand 
that the cempany have numerous orders on hand. 

We are indebted to The Steamship for the cuts and 
particulars. 


COMBINED ENGINES AND FANS FOR THE 
ADMIRALTY. 


THE illustration shows one of the latest types of 
forced draught steam fans, made for the British Admir- 
alty by Messrs Gwynne & Company, of Brooke Street 
Works, Holborn, EK. C. The fans, which are open, of 
the double breasted type, are built of steel, and are de- 
signed to combine the greatest strength with lowest 
possible weight. Theengines, which are very compact, 
are of strong construction, being suitable for running 
when desired with a steam pressure of 300 pounds per 
square inch, and also capable of performing full duty 
at 200 pounds pressure. Their normal speed is 500 re- 
volutions per minute. The crank shafts are of best 
steel cut out of the solid, the connecting rods and eccen- 
tric rods of the highest grade of manganese bronze, and 
all the bearings and workiny surfaces are of exception- 
ally large proportions, to minimize wear under the 
trying tests of high speeds and pressures to which 
these engines are subjected in work. The ends of the 
fan spindles opposite to the engines are carried in bear- 
ingsof special construction, having a universal adjust- 
able provision to prevent strain of the spindles should 
the true alignment be disturbed from any cause. Every 
precaution has been taken to insure continuous iubri- 
cation of all the moving parts while the engines are 
running. We are indebted to London Engineer for 
the cut and copy. 


THE DE LAVAL HIGH PRESSURE STEAM 
BOILER AND TURBINE. 


In order to give our readers a clearer idea of the 
high pressure steam boilers designed by Dr. De Laval 


and installed at the Fossils) Exposition we present 
the accompanying diagram, together with the follow- 
ing description taken from a late issue of Teknisk 
Tidskrift, showing how in “system De Laval ”(boiler) 
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and D?, where the pressure of the water and the spiral 
springs is counterbalancing the steam pressure in the 
upper ends of the regulators. The pressure of the 
water in the lower ends of the steam regulators is de- 
termined by the regulator escape, Æ, which is opened 
and closed by a centrifugal regulator. 

From the upper ends of the steam regulators the 
steam is conducted through four mouth pieces, or 
tuyéres, C® and C*, with very small apertures. The 
turbine disk, C’, is constructed as a double turbine 
with two rows of buckets and a division wall. From 


diameter, bent in cylindrical Ga A’, between 
which the products of combustion pass, generating 
steain in the same. The is fed at the top of the 
boiler, and is carried to the fireplace through the cen- 
tral tube, A’, the lower end of which ends above a 
cone of masonry, A’, which spreads the fuel on the 
surrounding basket-shaped grate. The of combus- 
tion. is forced into the fireplace by means of a 
partly through the flue, A , which enters 
grate, and partly through A‘, from which the air is 

h mouthpieces immediately the 
top level of fa fuel. his air, therefore, answers the 


purpose of consuming the smoke as well. Qoa the 
steam pressure rise too high, the air supply through A® 
and A° is cut off, and air is instead forced in through 
A‘, whereby the combustibles are cooled off and the 
steam pressure lowered. This regulation of the com- 


bustion and steam pressure is accomplished by means 


e 


the tuyéres the steam passes first through one of the 
rows of buckets, then through the division wall, and 
finally through the other series of buckets. 
rotate 
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evolutions per minutein orse power 
turbin revolutions ina 5U h ower one. 
These speeds are reduced by gearing toda ane 1,500 
revolutions respectively at the indicator $ 


EXHAUST 
STEAM 


SURFACE 
CONDENSER 


CHIMNEY 


DAMPER | 
REGULATOR 


REGULATOR 
ESCAPE 


THE DE LAVAL HIGH PRESSURE STEAM BOILER AND TURBINE. 


The exhaust steam from the turbines passes through 
the pipe, C?, to the GERD condenser, B, which 
is composed of vertical pipesand works with a vacuum. 
The condensed steam is ferced into the hot water tank 
by the pump, F. The condensers are freed 
from y means of an ejector, B’, placed in the cool- 
ing pipe going to the condenser. The pump as 
well as the ump are worked direct or in- 
direct by asare also the pump for the 
REED ater an (not shown on_the diagram). 

ese latter are coupled direct to the of the in- 
ductor, and thus run at the same speed, 1, and 1,500 
revolutions respectively, per minute, while the feed 
pump makes 300 and the condenser pump 180 strokes 


per minute. 
Particularly noticeable at the power plant in ques- 


tion was the gual) floor space occupied by this com- 
bination of boiler, steam turbine, ana @yBailo, which, 
for th horse power system, was only 197 feet by 


11:5 fee d for a 50 horse power system 16°4 feet by 
8:°2feet. The 100 horse power boiler, which generated 
pounds of steam per hour, was 4°6 feetin diame- 
nd 9'8 feet high, while the 50 horse power boiler 
had a diameter of 3°6 feet and a height of 8°5 feet and 


generated about 880 pounds of steam per hour. 
Regarding the of explosion of the boiler 
under such igh pressure as used for ob- 


taining this improved effect of the steam in the tur- 


of the dampers in these three pipes which are manipu- 
lated by a system of lever, chains, and rollers, A’, in 
the damper regulator, K, which consists of a piston, 
the steam pressure on which is counterbalance ya 
As soon as the steam pressure changes, the 


or said dampers. The water is fed to the 

oiler by the feed pump, @, which has several plungers 
(four in the 50 horse power system and six in the 100 
horse power system) inorder to furnish as even a sup- 
ply of water to the boiler as possible. ‘The suction 
pipe of the pump is connected with the water cistern, 
B*, where the supply is regulated through the Bs 
and which, thus, by the water level determines the 
amount of feed water to the boiler. 

The CED zencrated in the spiral pipe at the exhi- 
bition plant had a temperature of i: ., and a pres- 
sure of ounds, which at the steam turbine was 
reduce pounds per square inch. The steam 
is first conducted to the regulators, D which succes- 
sively adjust the amount to the nozzles, C and C*, of 
the turbine, C. This regulation is accomplished by 
pressure in the following manner. The 
pressure water is obtained from the discharge pipe of 
the feed pump to the boiler, passesa reducer, H, which 
reduces the pressure to that of the steam. From here 


it goes to the middle part of the steam regulators and 
drops around the piston down to the lower ends, D! 


FOR 
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volume of steam it contains, besides the 
absence y large vol 4 . The water, as 
it enters the spiral, is 
steam, and if the pipe li somewhere the 
steam in that part of the pipe w nstantly escape, 
of evar rial, drawn and hammered out 
from ingots an rward cold pressed and 
be carried. 
(aire in vie the pipes have been 
in view of the operator ” 
ar ge whatever.—The Iron Age. 
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THE “OREGON’S” 
GREAT RUN OF 


THE PERFORMANCE OF 
ENGINES ON THEIR 
15,000 K NOTS. 

WE are permitted to publish the following very in- 
teresting letter, says The New York Sun. It was writ- 
ten to a relative by one of the young men who have 
attained honor and distinction in our navy, First Assist- 
ant Engineer Cleland Nelson Offley, of the ‘‘Oregon’s” 
starboard engine room. It sheds a little light, per- 
haps, upon apart of the ship and the ship’s personnel 
that the public as yet inadequately understand. 

U. S. S. “OREGeN,” 
BLOCKADING SANTIAGO DE CUBA, 
June 22, 1898. 

Knowing the great interest you take in all matters 
pertaining to our navy, and the especial interest with 
which you have followed our remarkable race for the 
scene of war, I am sure you will be pleased to have a 
more or less full account of our recent voyage, together 
with some general data. I will therefore start this 
account, making it from time to time as opportunity 
offers. 

The “Oregon.” yeu know, is a first class coast defense 
battleship of about 10,000 tons displacement at the so- 
called normal draught. In this condition, however, 
she has only a certain limited amount of stores on 
beard and only 400 tons of coal. When she goes to sea 
with her bunkers full of coal, all stores, and all am- 
munition on board, her actual displacement is some- 
thing over 12,000 tons, and her draught of water is then 
over 27 feet, and she was, of course, in this latter con- 
dition when we started out from San Francisco, hav- 
ing en board at that time about 1,50@ tons of coal, all 
bunkers being practically full. 

The ship is driven by twin screws, worked by triple 
expansion engines, the engines being placed in separate 
watertight compartments, and the tops of the cylin- 
ders ceme well below the protective deck. There are 
four large main boilers, double ended cylindrical, each 
boiler in a separate watertight compartment, and, of 
course,also well below the protective deck. These boilers 
areeach 15 feet in diameter, 18 feet. long and have eight 
furnaces, four in each end. The dimensions of each 
furnace are 3 feet diameter, and length of grate 5 feet 
6 inches, giving a grate surface for each furnace of 1714 
square feet, or 552 fer all main boilers. 

We all knew, of course, that we had a remarkably 
fine ship, but before starting out we felt some little 
anxiety as to our ability to keep the machinery fully 
up to its work during such a long cruise. Nothing 
approaching it had ever before been attempted by a 
heavy battleship. Fortunately we had just come out 
of dry dock in Brewerton (and our trip should really be 
considered as starting from that point rather than 
from San Francisco) and were only nine or ten days in 
San Francisco before starting for Callao, just long 
enougi to fill our bunkers and magazines. Our ma- 
chinery, beth engines and boilers, were then in excel- 
lent conditien, everything having been thoroughly 
overhauled by our own people while in dry dock; se it 
was not necessary to do any great amount of work in 
San Francisco. 

Having finally filled up with coal, ainmunitien, and 
stores, we left on March 19, and proceeded under three 
boilers direct for Callao, which port we reached en the 
morning of April 4, having expended during this run 
of sixteen days 900 tons of coal, leaving 600 tons still in 
our bunkers, This we consider a remarkably efficient 
performance, having averaged 4°24 knots per ton of 
coal. The revolutiens of the engines during this run 
were remarkably steady, averaging 75 revolutiens per 
minute for day after day without a variatien of a tenth 
of a revolution. 

On two different occasiens one of the boilers in use 
began to leak slightly around the back ends of some of 
the tubes. On both occasions we immediately started 
fires in the idle boiler, and allowed those in the leak- 
ing boiler to die out, and as soon as possible the boiler 
maker was sent in to re-expand the tubes. During all 
this time the water in the boilers was perfectly fresh, 
our evaporators and distillers having a capacity of 
5,000 gallons a day, which was sufficient for all pur- 
poses, including the necessary makeup feed for the 
boilers. 

On the afternoon of March 27 smoke and gas were 
discovered to be coming out of one of the coal bunkers. 
This bunker was over half full at the (ime, having 
probably between 65 and 7@ tons in it. There was 
nothing to do but dig for the fire, as it was evidently 
down semewhere in the body of the pile. So we start- 
ed in, working a couple of men in the bunker forabout 
1@ minutes at a time, and then sending in a couple more 
to relieve the first. After about two hours’ work the 
fire was reached, only about a shovelful of live coal be- 
ing found, but probably a couple of tons so hot that it 
was giving off smoke and gas. After about fourhours’ 
steady work, all the dangerous coal had been removed 
and no further trouble was encountered. We had to 
call for assistance from the deck force to help us out in 
carrying the coal away, as we kept up the speed of the 
ship the whole time; but our own men did all the work 
in the bunker itself. Naval Cadet Jenson, one of our 
engineer cadets, was temporarily relieved from watch 
duty and put in ebarge of the fire gang, and the way 
he went at it, never paying the least attention to the 
excessive heat and foul air and gas in which he was 
working, was wenderful to see. 

On arriving at Callao we found that our coal had 
been ordered for us by the “ Marietta.” The lighters 


had all been loaded and were brought alongsideas soon 
as we let go the anchor. 

Then began some real work. I started in on the) 
starboard engine and Reeves on the port engine, and 
we overhauled connections, scraped in brasses where 
necessary, examined, cleaned, and repaired air pumps, 
circulating pulps, wiped out and oiled all the main 
cylinders and valve chests. Fortunately for me, my 
engine was in pretty good shape, needing only a slight 
amount of keying up here and there. Reeves, how- 
ever, found one of his main crosshead slippers so badly 
cut and scored that it was deemed best to remove it 
and put in place a spare one, which we carried on 
board. This sounds easy, but it required twenty-four 
hours’ continuous work, as it had to be fitted exactly, | 
the face carefully scraped to a true surface, and finally | 
the guides nicely adjusted. 

In the meantime the firemen and coal passers were | 
engaged in trimming the bunkers, under the supervis- | 
ion of our two cadet engineers, who took twenty-four | 
hours’ watch at a time. 

When we arrived here it was evident that war with 


to Hampton Roads if in need of repairs, otherwise to 
Key West. There was no hesitation as to which direc- 
tion to take under these orders, and finally Key West 
was reached on the morning of the 26th, thus complet- 
ing the most remarkable and successful performance 
ever undertaken by a battleship. 

I have since heard that there was great anxiety 
among our own people at home on account of this ship 
and that foreign nations were watching our run with 
greatinterest, while many doubted our ability to sne- 
cessfully accomplish it. 

In the first place, the machinery of this ship was 
beautifully and strongly built. and, above all, was erect- 
ed in the ship with the greatest care and thoroughness, 
Great credit is therefore due to her builders and to the 
inspectors who supervised the work. From the day 
she went into ceimzmission the greatest care has been 
taken to keep everything up as nearly to perfection as 
possible. On the discovery of the least defect in any 
part it has been remedied immediately. Whenevera 
run has been made, no matter how short it may have 
been, on reaching port again the cylinders and valve 


Spain was inevitable, but war had not yet broken out. |chests, air pump valves, ete., have been carefully ex- 
However, every precaution was taken to guard against | amined, cleaned, and oiled. The most careful attention 
any treachery on the part of Spanish sympathizers. | has been paid to the conditionof the boilers, and every 
Theordinary number of sentries was doubled and these | endeavor has been made to avoid the use of salt water 


| men were armed with ball cartridges, ammunition was | 
got up for the rapid-fire guns, and the steam launches 
were manned with armed crews and kept patrolling 
around the ship all night, to warn off and prevent any 
strange boats from approaching. These precautions 
weretobserved whenever we were at anchor in any port 
during the whole trip. 

All our coal was finally on board by the afternoon of 
April 7, and out we started again, using three boilers 
and averaging something over 11 knots per hour, until 
the evening of the 9th, when the fourth boiler was put 
en and the average speed increased to about 13 knots, | 
and this was kept up until the evening of the 16th, 
when we reached Port Tamar, just inside the entrance 
of the Straits of Magellan. Wehada few leaky tubes in 
one boilera day or so after leaving Callao, and of course 
| stopped them as soon aspossible. Soonafterthis, insome | 
way which we have never been able todetermiine, a small 
amount of salt water got into our boilers, just enough 
to cause the density of the water to become about one- 
quarter of that of sea water. This, of course, meant a 
certainļamount of scale, but, fortunately, the amount 
was so small that it merely served to make our tube 
ends tight, without being enough to cause any bad 
effects on the boilers. At all events. from that time 
until long after our arrival off Santiago we did not 
have another leaky tube. 

We spent the night at anchor in Port Tamar, and 
the next morning started out with the intention of 
making Sandy Point by dark. This, of course, requir- 
ed a semiforced draught run, what is known technical- 
ly as “assisted draught;” that is to say, the forced 
draught blowers are run, but the firerooms are not 
| closed up airtight, as under full forced draught. We 
| ran our blowers at such a speed as to give an air pres- 
sure of one-quarter of an inch of water, and were thus 
|able to run the engines at a speed of 107:3 revolutions 
per minute, giving the ship a speed through the water | 
of 14°6 knots per hour. As a matter of fact, our speed 
from point to point along the shore was much greater, | 
as there was a very strong current running through the 
straits in our favor. 

While at Callao we had heard that a Spanish tor- 
pedo boat was at Montevideo, and we thought it just 
| possible that she might attempt to intercept us in the 
straits, lying behind one of the numerous high points 
and darting out on us. So the rapid-fire gun crews 
were kept at their guns, ready for instant work. How- 
ever, we saw nothing of her. 

Sandy Point was reached in the evening, and the 
| next merning (April 18) began our usual work—coaling 
ship, cleaning, repairing, and overhauling machinery. 
| Of course, the only way to keep the ship geing was to 
| turn to at every opportunity and do everything pessi- 
ble in the time allowed; but it was beginning to tell 
on all of us. We all had to stand watch at sea, and as 
soon as port was reached all hands of the engineer’s 
force had to go at the work and keep it up, going for 
every little thing that showed the least sign ef wear, 
and not waiting even for it to show, but hunting for 
things of which there was the least probabihty of their 
becoming out of order. Butall hands stood the strain 
well, 

We remained at Sandy Point unti! the morning of 
April 21, leaving with about 1,200 tons of coal in our 
bunkers, The “Marietta” accompanied us frem Sandy 
| Peint to Rie, or rather until the iorning of the 3@th, 
| when we increased our speed to about 144% knotsan 
hour, in order to arrive in port during the afternoon, 
| leaving the ‘‘ Marietta” to follow in later. The run 
[from Sandy Point to Rio was without incident, and} 
| was at a slower speed than our previous runs, on ac- 
| count of the “ Marietta.” 

It was at Rio that wereceived the news that war was 
on with Spain, and at thesaine time arumorof Dewey’s 
victory at Manila reached us. We also received a long 
eablegram from Washington, informing us that Ad- 
miral Cervera’s squadron of four heavy armored cruis- 
ers and four seagoing torpedo boats had left for Cuban 
waters, and we were advised to avoid them if possible. 
We remained at Rio until May 4, doing what repairing 

{we could and filling up with coal, taking semething 
| over 1.000 tons. During our stay in this port we were 
| not allowed to visit the shore. Here, too, we found 
the ‘‘ Nictheroy,” which had been bought by an Ameri- 
ean firm and was flying our flag, and which was to be | 
convoyed by us to the United States. However, she 

was not allowed to leave port with us, so we stood up 

the coast a few miles to wait for her. She joined us 
the following evening, but her boilers were in such bad 
condition that it was decided not to waste time with, 
her ; so she was left in charge of the ‘ Marietta,” and 
we went ahead, arriving at Bahia on the evening of the 
/8th. Here we put on our war paint and made arrange- 

ments for refilling our bunkers, but on the evening of 
the 9th a cablegram was received from Washington, 

ordering us to leave. So out we went immediately. 

heading for Barbadoes, which was reached at about 3 
o'clock on the morning of May 18. Here we took 240 
tons of coal and left the same evening, standing well to 
the eastward, and finally reached the Florida coast at 
Jupiter Light on the evening of the 24th, reporting our| 
arrival to Washington, Orders came back to proceed; 
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in them: that, indeed, is the point to which our suc- 
cess is largely due. Every leak, however small, in the 
boilers themselves, in the steam pipes, in the engines, 
or in the condensers, has been stopped just as soon as 
possible, and thus only has it been possible to keep 
down the amount of water necessary for make-up feed 
to such a point that our evaporators have been able to 
furnish it, in addition to the water required for all 
other purposes. 

The following is a summary in tabular form of our 
rans, showing at a glance the nuinber of Knots run, 
the speed of the ship in knots per hour, the consump- 
tion of coal, and the knots run per ton of coal. The 
data in this table are taken from the time of getting 
fairly under way, the time while entering and leaving 
port being eliminated. The coal. of course, does uot 
include that used while lying in port, but includes coal 


| consumed for all purposes while at sea. 


Speed, ] Knots 
Distance, | Time, | Knots | Coal, [Run per 
Knots. , Heurs. per Tons, | Ton of 
H | Hour. Coal, 
Brewerton to San wits tisae | 8277 | T2 1149 aE BTA 
San Francisco to Callao...... | 40765 371 10.99 4°24 
Callao to Port Tamar........ 2,529°0 212 143 3:22 
Port Tamar to Sandy Point.. 132°0 9 14:55 200 
Sandy Point to Rio de Janeiro 2,207 223 10-08 342 
Rio to Bahia.... ... Pere 700 z + esse 
Bahia to Barbadoes, 2.2290 | 193 11:55 359 
Barbadoes to Jupite K 1,6839 | 142 11°86 33 
Jupiter to Key West. .... | 2800 27 | lo87 36 
Total... sc cates vanes sivas 14,706°7 


* Speeds variable. Data unreliable. 


C. N. OFFLEY. 


It has been found that, when rubber isin contact 
with iron or steel, it remains practically unchanged 
for a considerable time; very different, however, is its 
behaviorwhen used with copper or brass. Mr. Gilbert 
R. Redgrave, in a lecture before the Society of Arts, 
said that, when employed in a tube of copper or brass, 
it appears to undergo some chemical action which 
leads to its ultimate cenversion into a resinous com- 
pound, devoid of elastic properties. Dr. Burghardt 
has pointed out that this deterioration is due to the 
action of oxygen, which is the great enemy ofall kinds 
of rubber. Certain of the heavy coal tar oils, and 
many oils of animal origin, such as tallow oil, fish oil, 
etc., when brought into contact with India rubber, 
seem to set up the oxidizing process with fatal rapidity. 
Copper oxide, in conjunction with oil, is a source of 
peculiar danger to caoutchouc, and in the tubing 
formed of copper the destructive action has been ob- 
served in less than a year. For these purposes, there- 
fore, when the use of a rubber strip is advisable, it is 
necessary to apply a protective coating of tin or some 
other metal on the surface of the copper to guard 
against this action. The India Rubber Werld, in com- 
menting upon this, says that the coating of copper 
wires with tin before the insulating covering is ap- 
plied is simply to guard against deterioration. At the 
same time this destructive tendency has been turned 
to advantage when it was necessary to stick rubber 
tightly to iron. It is the thin coating of copper on the 
iron axle of the wringer roll that joins the metal and the 
rubber so that it isalniost impossible to separate them. 


A valuable circular—No. 18—dealing with the physics 
of timber, has just been issued by Prof. B. E. Fernow, 
Chief of the Division of Forestry of the United States 
Department of Agriculture. he paper is given ex- 
ceptional importance by the development of a fermula 
worked out by Mr. S. T. Neely, showing how the 
strength of beams can be determined from the cem- 
pression strength. In testing timber to obtain its 
various coefficients of strength, the test which is at 
once the simplest, most expedient, satisfactory, and 
trustworthy is the ‘‘compression endwise test,” which 
is made by crushing a specimen parallel to the fibers. 
All other tests are either mechanically less easily per- 
formed or else, as in the case ef cross bending, the 
stresses are complex, and the unit coefficient can be 
expressed only by depending upon a doubtful theo- 
retical formula, It is, therefore, of great practical 
value to have a relaticn between tbe cross-bending 
strength—the most important coefficient for the engi- 
neer—and the compression strength, and this is what 
Mr. Neely has found. His discovery is expressed in 
the following conclusion: ‘‘ The strength of beams at 
elastic limit is equal to the strength of the material in 
compression, and ‘the strength of beams at rupture 
ean be directly calculated from the compression 
strength ; the relation of compression strength to the 
breaking load of a beam is capable of mathematical 
expression.” This! enunciation, says Nature, is of far 
reaching importance, and a comparison, if calculated 
with observed results given in the cireular, is convincing 
as to the efficiency of the fermula, It isto be hoped 
that other and similarly successful seientifie inves- 
tigations into the physics of timber will be made in 
the United States Diston of Forestry. 


